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Phosphine and arsine hazards during the processing of ferro- 
eaeeeon, Pracovni, lek, 12 no.3:158-160 Ap '60. 


1. Krajska hygienicko-epidemiologicka stanice v Hradci Kralove, 
reditel MUDr. Il. ‘Slezacek; Oddeleni chorob z povolani KUNZ, 
prednosta MUDr, J. Jindrichova. 
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Jashymove, (reditel ~ dr. J. Sev). 
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SEVCENKO, V.B, (Shevchenko, V.B. 7 ZOLOTUCHA, S.I. ‘(aiseeia,ce S.i% ds 
KASCEJEV, N.F. [Kashcheyev, N.F.]; GAREV, S.A. [TSarev, S.A. }; 
MICHAJLOV, A.A, [Mikhaylov, V.A.]; TOROPCENGVA, G.A. 
(Toropchenova, G,A,]; MANCIK, M. {translator} 


Complex utilization of uranium ores. Jaderna energie 4 no.ll: 
338-341 N '58. 
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A ethane, isobutanol and isopentanol 
were investigated. It is concluded that the quenching 
is of the second kind, involving collisions with the solvent 
motecules. Only a small fraction of such collisions result 
in deactivation, however. This demands further investi- 
gation. Harold Gershinowitz 
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1037. Polarimetric Methed of Investigation. of the Upper 
Layers of the Atmosphere. I. A. Khvostikev and A. N..Sevéenhe. 
Comptes Rewdus (Dohlady) de I' Acad. des Sciences, U.S.S.R.. 4.8. pp. 359- 
363, 1936. In French.—Tho polarisation of the zonith skylight was 
Measured every 30 sec. during twilight. The bulk of the difuscd light 
cumes from the limiting (tangential) ray. As the aun sinks below the 
horizon, the degree of polarisation falls off due to the increasing angle of 
diffusion ; but, in addition, the curves show troughs revealing the 
afionised air at certain levels, These were roughly at #0, 115, and 180 km. 
on five suntiac curves (ove showed 900 km. as well); and 99 and 135 bon. 
on two taken at sunset. The morning values are higher because the 
recombination of ions during the night is greater in the lower parts of the 
layer due to the groater gas density, so that the ' centre of ionisation ” 
of the layer is raised. The 150-km. layer evidently disappears completely 
during the night. With radio-waye ceflection, a wave near the critical 
frequency for refecthon from ong strongly loaleed layer will fail to reveal 
a lower une having a swaller ton deasity. However, the lower level (80 
and 93 km) is the mora marked and is thought to be the Heaviside layer, 
Heights measured by wave reflection (averaging 110 km.) are exaggerated, 
due to the wave penetratiog the layer before being completely turned 
back, and also because the diminished group velocity ip the ionised region 
increases the ccho time. Finally, a rough estimation, based on the 
limiting frequency for wave reflection, and a layer height of 110 km., 
indicates an ion concentration of about {%%. The actual value is probably 
higher. RM. 
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Decay of lumunescence in rare earth solutions. S. J. 
Vavilov and A. N. Sevehenko, Comspi. vend. aud, sc. 
OL RLS. 3.27, SAL CHO) (in English).--Phe tluores- 


cence of sulas. of alte of Th, Ki and Ses in various sol- 
vests (21g), ale., stagur stray, glsee) was found to be un- 
polusized, no matter what the 9 of the sola, might be. 
The etlicieney of the hantineseenee of Sen int hiquad solos. 
was unaltevtied by concn, temp., of the presence of varhts 
foreign substances, but was wuch greater in glass, though 
the spectrum was the same for glass and fiquid.  Meusure- 
meats with a Hecqueret phosphoroscope showed that in 
Sun glass 2 decay processes, of short and fang chiration, 
eoerist, the values of ¢ (ieciprwal of the decay cont.) 
being 100% see. and 4.44 XX EO Face. Huth ptowrases 
yield light of the sume spectrum. In liquid Sa soins, 
only the shurt-duration process is found. In ag. solos. 
of Th and Eu, however, only the long-lived type: occurs 
(ef @ SUX tO Sand 8.2 X 10S see., resp.). 
A... Allen 
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Polas{zation of photnluminessence of uraniam glasses. 
A. N. Sevelienko, J. Phys. (U.S. 8. Rw 8, 16171 
(1054) (in English); Compt. rend. ucad. sci. mr. RSS. 
42, 330-40(1944).—The chem. constitution of the glises 
(borates, silicates and phosphates of Na, K and Ba with 
about 165 of UO, and up to 0.025% Fe and 30 Al, the 
polarization measured as a function of the wave length of 
the exciting light, the decay and yicld of the luminescence, 
the dependence of polarization, yield and devay on the 
conten, of U and the polarization of lunineswence in varions 
stages of devay are diwused and illustrated by expul. 
data shown in 4 tables and 6 figures, The nature cf the 
elementary processes of absorption and emission of iumi- 
nescence in inorg. U salts is considered. The tine struc- 
ture of the polarization spectra shows spvcific properties 
which characterize the structure of the UQ, mols. Max. 
polarization of the luminescence never reaches the max. 
theoretical limit of 50% and amounts to at most 25°C, 
and to only 8°% for phosphate glasses. The fact that po- 
larization decreases as decay increases indicates trasinmis- 
sion of energy from the excited to the unexcited mols. due 
to quantum-inech. resonance. Ab: tion uad emission 
by U both in ghasces and in solns. are due to clec. dipoles. 
Polarization-yicld and the meat life of the mols. in the ex- 
cited state are almost independent of the concn. of the U 
atoms in the glass; this indicates very weak quantum- 
mech. resonance between excited and anevcited mols. 

FLU. Rathmans 
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An article found in "Ustics for .ilitary Us 
USSR Acadam: of Colence, .oscoy, els. 
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Luminescent methods of the blackout. -A.stks:de¥-.. 
chenku (Optical Inst. of the State). Hall. oud. x8, 
U-K.S-S., Sér. phys. 9, 537-U6(1V45).—The permancatly 12. Ake. Wuuk SS5k 
lumincsernt material are not sufficiently bright. Lac- ry 
quers reduce Che brightness to 7,00 Ya. 205 niaterials S Fi 
im contact with Fe blackcu rapidly and must be protected w, Fir) 
by gutiaenive casting. Lacquer soli, fie We, lo ig htt - 
Hes when aiinescd tn HQ ue eadiated with a lg ate. 
Temporary phosphors CaS-Cu and Ses-Uh are bright 
enough but ean be used for only a short time; they are 
weisitive to FLO and temp. A special compu. of 2a5-Cu 
with long phosphorescence is recommended. For short 
periels of tine org. luminescent color can he used. 

S. Pukower 
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Concentration depolarization of the photoluminescence the drop in 1.8 X 10% sec. was, with rn UO,. down to 
, of uranyl glasses. A. N. Sevchenko. Zhyr. Eks = p 22.5%, and with 1% UO, only to 5.65%. Interprets. _ 
1 Trove, Fis. 17, 1063-01947); ef. C.A. 39, $69%.—In- tion by depolarization through Brownian motion is ex- 
- cfcase of the concn, of UO, in & borosilicate glass, up to cluded on account of the high viscosity of the glass. The 
16°, causes only 2-3" decrease of the limiting polariza- only plausible interpretation is by transfer of excitation 
sion p of the humiueseence, Increase af the UO; enntent / + energy to uneacited mols, due to quantum-mech, reso- 
does, however, depress very strongly the Intensity of the nance between excited and unexcitedd mols. These reso- 
luminescence in imemochromatic excitation. This effect nance transfersare favored by higher concn, which resultsin 
is linked with a shortening of the life time, r, of the ex- a shortening of the distance between mols. That this Is 
cited state, as demonstrated with the aid of a Decquere!_ operative cnily in glasses, not in tats where the absorb- 
pbeephecoscipe: The ee yield of lnralneseences ing and the emitting mols. have the same orientation, was 
of La, falls with increasing UO, content. us, with 0.3, s. ona KUO. SO,), crystal, 
1.0, 4.0, and %.0°7, L/L = 1.00, 0.90, 0.35,0.08; 10¢r = paar giat2 ee anen unchanged during 
4.5, 4.4, 3.3, 2.2 sce.; r/re = 1.00, 0.14), 0.69, 0.42; and the decay. The observed fall of ¢/re and of L/ Le with 


L/e = 0.21, 0.24, 0.11, 0.04. Thus, ut low conens., the $ : sing UO, concn. in the glass is in accord with Vavi- 
decrease of the yield is proportional to that of r, but with ‘ leva they et 38, 1957) developed for the lumines- 
further increasing concn. the yield falls inuch more rapidly cence of soins. of dyes. N. Thon 
than r. In the range of proportionality, the quenching 
is evidently stetst. by processes bisalving excited mols.- 

iit 


The behavior at higher conens. may he linked with the 
formation of new types of compds. between UO, and the 
glass, it being known that reduction of U** to U** results 
in disappearance of the luminescence. In the course of 7 
the decay of the Juminescence, p decreases the faster, the 
higher the VO, content, Thus, from an initial p © 14%, 
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ANDRONNIKOV, K.S.; BALAKOV, ¥.V.; BUZHINSKIY, A.N.; BURAGO, A.N.; VEUTMAN, 
L.A.; VISHHEVSKIY, A.A.; VOLOSOV, D.S.; GASSOVSKIY, L,N., professor; 
GERSHUH, A.A., professor; YRL! YASHEVICH, M.A.; YEVSTROP'YRV, K.S.; 
GUREVICH, M.M., professor; KOLYADIN, A.I.; KORYAKIN, B.M.3 KURITS~ 
KIY, A.L.; PAPIYANTS, K.A.; PROKOF'YRV, V.K., professor; PUTSBYKO, 
Ye.K.; REZUNOV, M.A.; RITYN', N.B., SAVOST'YAHOVA, M.V., professor; 
SEVCHENKO, Astle; SENNOV, N.I.; STOZHAROV, A.I.; PAYERMAN, G.P., 
professor; FROFILOY, P.P.; TSARRVSKIY, Ya.Ne, professor; CHEKHMATAYRY, 
D.P.; YUDIN, Ye.F.; KAVRAYSKIY, V.V., professor; VAVILOV, S.I., 
akademik, redaktor 


LOptics in military science] Optika v voennom dele; sbornik statei. 
Pod red. S.I.Vavilova 1 M.V.Savost‘ianovoi. Izd. 3-e, Zanovo verer, 
i dop. Moskva. Vol.2. 1948. 387 p. (MIRA 9:9) 


1. Akademiya nauk SSSR. 2. Sostaviteli - sotrudniki Gosudarstven- 
nogo Opticheskogo instituta (for all except Vavilov and Kavrayskiy) 
3. Voyenno-morskaya akademiya (for Kavrayskiy) 

(Optics) 
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EVCHENKO, A. fe .. 


"Polarization of Photoluminescence in Uranyl Glasses," Dokl. AN SSSR, 42, No.8, 
1948. 
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Long photoluminescence of uranyl compounds at - 185° 
ZOOM. sverndley and AJ N | henke.  Doblidy Ahad. 
Nuak SSSR. OL, Sb tse. COnteary tee iterate 
tata, long ufter-luimineswiter at IN toes coor it 
CO.) connpals. not only in excitation with cathode rays, 
but alo with altruviolct. TOS, UVOWNGY, Kit Oy. 
(SO): 2Hs0, and U glass showed, at - 184°, hanunescence 
af S-Bosee. if excited at SAT tip, but none when excited 
at 300 inp. The decay wf the larg huwisesceuce fotlows 
a complex law, the curve of —In Tle against tune being 
convex. The spectrum of the long luminescence of Kae 
VO,( S14) 9-211. shows the hand struetuse chanseteristic of 
the huminescence af UO > salts at — TNS? (Vavilow an 
Levyshin 1C..4. 22, 30071) but without the divercte str 
ture within the bunds, and without the laces 41t! 3, 
and 258.0 mu. Consequently, Hare correspon ing te 
purely intramoal. transitions, while prominent in the normal! 
fluorescence of UOs77 compds. at — IN3°, are missing in 
the beng after-lumincsevnee at the same tenp. This 
effect is not so distinct in VO,SO,, but here, tea, Hines of 
intratnol. origin are Weakened? is the spretruns of the jong 
lumninescener, and the energy ts cleatly redistributed as 


compared with the normal throm serney spectnun. 
N. Thon 
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FA-36/29996- 


USSE/Physica eas Jan/Feb 49 


Iuminescence os 
Nuclear Physics - Uranium Compounds 


“Luminescence of Uranyl Glags and Crystals," A. N. 
Sevchenko, State Opt Inst, 15 pp 


"Iz, Ak Nauk SSSR, Ser. Fiz’, Vol XIII, No 1 


Discusses polarization of uranyl glass. versus 

chemi cal composition, concentration depolarization 
of luminescence {hn uranyl Glasses, influence of 
temperature on polarization, on duration of. 
Luminescence y and on luminescence spectra of uranyl 
campounds, influence of water of crystallization 
on Imminescence of uranyl crystals, and dependence 


cd 36/k9T96 
te 


USSR/Physics (Conta) Jan/Feb 49 


of yield and duration of luminescence of urenyl- 
Sulfate upon temperature. Also discussee two 
Processes of extinguishing luminescence of uranyl 
borosilicate and alkali-silicate glasses at room 
temperature. 


36/9796 


CIA-RDP86-00513R001548210014-5" 


APPROVED FOR RELEASE: 08/23/2000 


PA 152797 


CIA-RDP86-00513R001548210014-5 


08/23/2000 


"APPROVED FOR RELEASE 


USSE/Physics - Spectrum Analysis Dec 49 
Chemistry - Uranyl Salts 


"me Infrared Spectra of Uranyl Salts," A. N. 
Sevchenko, B. I. Stepanov, 8 pp 


"Zhur.Eksper, i Teoret Fiz! Vol XIX, No 12 


Studied absorption spectra of four uranyl salts 
in region of 5-14 microns. Observed great 
number of overtones and compound frequencies. 
Succeeded in interpreting them by proceeding 
from values of fundamental frequencies: 

803/cm, 200/cm, 920/cm. From comparison of 
the intensities of the bands with selection 


| ——- 152797 + - 
(Conta) Dec, 49. 


standards, concluded the doubly positive ion U0.tt 
in. uranyl sulfate and uranyl potassium sulfate has 
“equicurvital" form, but in uranyl acetate and uranyl’ 


nitrate it appears almost linear. Ovserved influence. . 


of water of crystallization on relative intensities 
of separate bands. Frequencies of absorption bands 
do not vary for different amounts of water of 
crystallization. Submitted 29 Jun hg. 


EVCHENKO, A. N. 4 
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3264 
LUMINESCENCE SPECTRA AND EXTINCTION OF URtA- 
NYL COMPOUNDS. A, N.Sevehenko, Izveet, Akad, Nauk 
8.8.8.R. Ser. Fiz.,15, 613-23(1951) Sept.-Oct. @n Russian) 

Effects of temperature on the luminescence spectra and 
extinction time of hydrated, crystals and solutions at uranyl 
sulfate, nitrate, chloride, bromide, acetate, and phosphate 
are discussed. The variation of extinction time of uranyl 
altrate with the number of associated H,O or D,O molecules 
is tabulated, and effects of solvent are shown @taphically. 
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Inv ESTIGATION or LUMINESCENCE OF INTERNAL coM- 
PLEX COMPOUNDS oF BAMARIUM AND EUROPIUM wiTH 
js-DIKETONES. ALN, Sevchenko and A. G. Morachevakil. ; 
tevent. Akady Nauk $.5.5.R. Ser. Fiz. Ld. 626-36 1951) as 
Luminescence spectra of the nitrates, sulfates, acetates, 
acetylacetonates, penzoylacetonates. and dibenzoylmethanates 
of Sm and Eu, a5 crystals and in various solvents at several 
\ temperatures, are presented, Spectral lines are tabulated. 
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EFFECT OF WATER OF CRYSTALLIZATION ON THE 
PLUORESCENCE SPECTRUM OF URANYL NITRATE, 
PART a. A..N, favcheako and B. 1. Stepanov. Zbur. 


Eksptl’. 1 Teoret. Fiz. 21, 212-10(1951) Feb. (In Russtan} 
Sbur~ Eksptl'. i Teoret. 


Part 3 of this work appeared tn Zhur. £. 


uency both of the sym- 
UO;* ion in the lattice 
The {ine structure of the 
spectrum, as observed at low temperature, is determined 
essentially by transitions between energy levels of the 
cryatal lattice, only a few lines betny due to transitions 
between @lectronic-oscilation level: of the uranyl! ton. 


(auth) 
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USSR/Physics - Photoluminescence ~ Feb 51 


“Investigation of Photoluminescence of Benzoyl Ace- 
tonates of Europium and Samarium,” A. N. Sevchenko, 
A. K. Trofimov 


"Zhur, Eksper i Teoret Fiz) Vol XXI, No 2, pp 220-229 


Authors did not find discrete structure in absorption 
-epectra of subject substances. . Concluded photolumin- 
escence depends on nature of solvent and on temp. 
Studies of extinguishment laws and extinction processes 
of luminescence of benzoyl acetonate of europium . 
showed decrease of quantum output is followed by si- 
multaneous decrease of extinguishment comst. Detected 
‘and meneunes polarization of luminescence. 

‘LC er ee ne ne ek Gene 
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The Committee on Stalin Prizes (of the Councii of Ministers USSR) tu the fielde of 
science and inventions announces that the following scientific WoTkK6, popular scien- 
tific books, and textbooks have been submitted for competition for Stalin Prizes for 
She yeara 1952 and 1953. {Sovetskeye Kultura, Moscav, No. 22-40, 20 Feb - 3 Apr i9sh) 


Name Title of Work Rominatea by 


Sevchenko, A.N.) "Investigation of the Lumines- Academy of Sciemces Belorussian 
Stepanov, B. 1.) eer Uranyl Compounds" SSR 
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a SEVCHEKO, A. N. 


SEVCHENKO, A. N. - "Investigation of the Photoluminescence of Uranyl Compounds." 
Sub 3 Mar <2, Physics Inst imeni P. N. Lebedev, Acad Sci USSR. (Disserta- 
tion for the Degree of Doctor in Physicomatheratical Sciences). 


SO: Vechernaya Moskva danuary -December 1952 
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STRPANOV, B.I.; SEVCHENKO, A.N., redaktor; ALRKSANDROVICH, Kh., tekhnicheskiy 
* oe Ly aes 


redakto 


ce of complex molecules} Liuminestsentsiia slozhnykh 


uk BSSR, Ptel. 1955. 325 De 
zd-vyo Akademii na (uIRA $:9) 


( Luminescen 


molekul. Minsk, 1 
(Luminescence) (Molecules) 
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_SSR/Chemical Technology. Chemical Products and Their Application -- Silicates. 
¥ Glass. Ceramics. Binders, I-9 


Abst Journal: Referat Zhur - Koimiya, No 2, 1957, 5170 


Author; Sevchenke, A. Ne 


Institution: Academy of Sciences USSR 


T3tle: Use of Luminescence Method in the Study of Vitreous State 


Griginal 
Publication; Sb. Stroyenilye stekla, M.-L., AN SSSR, 1955, 207-215 


Abstracts it is shown that polarization spectra of uranyl glasses provide 4 
very sensitive characteristic of composit 
glass. Quantum yield of luminescence of urany. 
of excitation atate are strongly depenient on chemical composition 
of glasses and the temperature. The curves of temperature dependence 
of quantum yield and duration of excitation state of uranyl glasses 
are located tetween the corresponding curves of the crystals and 


solutions. Hence, the vitreous state must be regarded as intermedi- 


ate between crystalline and liquid state. Study of the attenuation 
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i Products and their Application. 
Chemical Technology - Chemical 
ee Glass. Ceramics. Building Materials. 


Abs Jour: Referat Zh.-Kh., No 8, 1957; 27619 
Author : A... Sevchenko. 

Tnst : ae 

Title Retort to Ye. F. Gross. 


Orig Pub: vSb: Stroyeniye stekla. M.-L., AN SSSR, 1952, 32k. 


i f infrared absorption 
: Remar: the author that the frequencies © re 
eer Oe ae awered by V-A. Florinskaye positively serge eate 
cauretiols of silica. See also RZhKhim, 1957, 5. an 
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_ USSR/Physical Chemistry’- Molecule, Chemical Bond. B-k 
Abs sae - Referat Zhur - Khimiya, No 1, 1958, 90 
Author : A.M. Sevchenko, L.V. Volod'ko 
Inst - Academy of Sciences of USSR 
Title : Luminescence of Solutions of Uranyl Salts. 
Orig Pub : Izv. AN SSSR, Ser. fiz-, 1956, 20, No 4, 464-470 
Abstract : The luminescence (L) of solutions of urenyl salts in vari- 


ous organic solvents was investigated. It was shown that 
L always was observed, if the solution temperature had 
been low enough. This shows that the "absence" of L of 
uranyl salts in organic solvents at room temperature is 
connected with quenching by the temperature. There are 
no sharp bands characteristical of erys<al spectra in the 
ovserved spectra. The general appearence of a sectrum 
depends essentially on the solvent and strongly differs 
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russkoy SSR. Institut fiziki 1 mateaatiki 


Trudy, VP. 2. (transactions of the Institute of Physics and Hathematics, 
Belorussian SSSR Academy of Sciences, Nr 2) Minsk, 1957. 2635 p. Errata slip 


inserted. 750 copies printed. 


Ed.: B. 1. Stepanov, Academician, BSSR Academy of Sciences; Ed. of Publishirg 
House: L. Marike; Tech, Ed.: I. Volokhanovich. 


: This book is 4ntended for mathematicians, physicists, and graduate 
students in mathematics and physics. 


COVERAGE: ‘This book contains & series of articles on recent contributions by 
members of the {institut Pizikii matematiks (Institute of Physics and Mathematics) 
of the Academy of Sciencesy BSR, in the fields of radiation, Inminescence, 

optics, and spectroscopy and on the applications to physics of analysis, tensor 


analysis, linear groups, theory of adjustments, and differential equations. The 


Cerd 1/5 
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; “mransactions of the Institute (Cont.) gov /1899 


. Godnev, T.N., R. V. Yefremova, and L. A. Kravtsov. On the Spectral Pro- 
perties of Chlorophyll and Chlorophyllide Complexes With Protein and 


Certain Other Compounds 85 
Kripskty, A. M. Spectroscopic Interaction of Sulphur and Iron in Sources 

of Light for Spectral Analysis 93 
Yankovskiy, A. A. On the Role of Electric Parameters of a Discharge Contour 

With an Excitation of the Spectrum by 4& Low-voltage Impuse Discharge 110 
Prima, A. M. Calculating the Oscillating Spectra of Silicates 124 
Volod'ko, L. V. Electronic Spectra of Solutions of Uranium Salts 17% 
Stepanov, B.I., and A. P. Prishivalko, On the Theory of Dispersion Light 

Filters : 189 
Prishivalko, A. P. The Filtration of Light by Layers of Absorbent Dust 206 
Cara 3/5 
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Transactions of the Institute (Cont. ) sov/1899 


Martynenko, L. F. Determination of the Weight of a Function of 
Adjusted Values Using Nodal Method of Adjustment 


Barshay, S. Ye. General Formulas and Diagrams for the Adjustment of 
Directions in a Central System with Diagonal Observed in Two Ways 


AVAILABLE: Library of Congress (QCl. A46A3 ) 
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GURINOVICH, G.P.; SEVCHENKO, A.N. 


asia: 


Determination of the nature of an elenentary emitter for 

the case of noncoincidence of directions of absorption and 

radiation oscillators. Trudy Inst.fiz. i mat. AN BSSR no.2: 

3-18 ' 57, (MIRA 12:1) 
(Luminescence) 
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51-3-0/14 

AUTHORS: Gurinovich, Ge Pe; yermolenko, I. Neo, gevchenko, A. Ne 

and Solov' yey» K. N.- ee ee 


TITLE: Gertain Optical properties of Ghiorophyil and Metal 
Derivatives of phneophytin- (Nekotoryy® opticheskiye 
svoystva yhlorofille 4 etalloproizvodny kh feoritina. ) 


PERIODICAL: oobi 4 spektroskopiya, 1957, Vol-I1I, Nre%, pp +237-245- 
USSR ) 


ABSTRACT: Absorption and polarized luminescence spectra of 
chiorophyll, chLorophyliide, pheophytin and metal 
derivatives of pheophytin were studied. Chlorophyll 
was obtained from leaves of nettle. Chiorophyllide was 
produced vy fermentation of Heracieum Leaves- Pheovhytin 


Metal derivatives of pheophytin were produced py adding to 

an alcohol solution of pheophytin dry salts of metals 

(mainly acetates)- These solutions were kept at room 

temperature for 20 hours and then heated at 50°C for 

2 nours. spectra of polarization of Jumine scence of the 
golutions of chiorophyll, chiorophyllide, pheophytin, 

Gard 1/3 and absorption spectra of the same ee substances are 
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51-3-6/14 
Gertain Optical Properties of Chlorophyll and Metal Derivatives o 
Pheophytin. 


pheophytin molecule its structural characteristics become 
similar to those of chlorophyll. This seems to indicate 
that the structures of molecules of metal derivatives of 
pheophytin and of chlorophyll are similar. Lumine scence 
yield of chlorophyll (Figs.7, 8, 9) and its derivatives 
was found to depend on viscosity of the solvent. With 
the increase of viscosity the luminescence yield decreases. 
The authors thank Professor T. N. Godnev for his interest 
and advice. There are 9 figures, 2 tables and 17 
references, 11 of which are Slavic. 


SUBMITTED: January 3, 1957. 
AVAILABLE: Library of Congress 
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GURINOVICH, G.Pe; YERMOEENKO, I.Ne; SHVCHRNKO, A Nes “SOLOVIYEY, Kelle — 


in 
Wlectron spect~a of chlorophyll and metal derivatives of pheophytin, 
Fiz, bor. no,32375=381 '57. (MIRA 1138) 


1, Institut fiziki i matematiki AW Belorusskoy SSR, 
(Chlorophyll—Spectra) (Pheophytins--Spectre) 
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Life and activities of Academician Sergei Ivanovich Vavilov. 


Uch.zap.BGU no.32:3-15 | 57. (MIRA 11:12) 
(Vavilov, Sergei Ivanovich, 1891-1951) 
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19-117-5-19/ 9 7 
AUTHORS ! __gevchenko, A+ Bes Member of the Acadely of SciencS ° 
7 of the Belorussian SSE, Gurinovich; G 3 
TITLE: The Deternination of the Character or tne blenentary Absorption 


and Radiation Oscillators With Hon-Coinciding Directions (Opre- 
deleniye prirody elementrnogo {zluchately® . dlya nesovpadayushehilb 


po napravieniyu ostsillyatorov pogloshcheniya i izlucheniya)- 
PERIODICAL: Doklady AN gssR, 1957, Vol- 417, Ne 5» PP 7198 - 801 (USSR) 


ABSTRACT: The investigations conducted here at various angles with respect 
to the direction of the exciting light and at various directions 
of the oscillations of the electric vector of the exciting Light 
pernitted the determination of the nature of the elementary Ppro~ 

cesses of absorption and emission of light by matter. (references 
4,233)> This methoa ig not only suited for the determination of 
oscillators which are airected parallel, put just as well of os- 
cillators rotated through the angle @ with respect to each other. 
At the peginning @ formula for the degree of polarisation is gi- 
ven. The expressions obtained by extensive, however; elementary 
computations holding for the aegree of polarisation (being the } 
function of two angles ) are given here for the following cases 
Absorbing ana enitting electric dipole. Electric dipol and elect- 
Card 4/3 ric quadrupole. Electric quadrupole and electric quadrupole. 


/ / 
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20-117-5-19/ 54 
‘he Determination or the Character of the Blementary Absorption 
and Radiation Oscillators With Non-Coinciding Directions. 


appears useful to represent the formulae deduced here in a graphi- 
cal form in their practical application. There are 1 figure, 
6 references, 5 of which are Slavic. 


SUBMITTED : July 18, 1957 
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Juminescence Spectra of Complex Uranyl Compounds. I. 


Card 2/6 


uranyl nitrate (with ether, acetone and dioxane in the 
crystal lattice) are identical with the spectra of 
hydrates of the same nitrate. The negative results 

of Freyman et al. (Refs.4-5) could be due to the 
presence of the usual hydrates of uranyl nitrate in all 
their samples. These hydrates misht be formed by 

the action of atmospheric moisture. To avoid the 
effects of atmospheric moisture the present authors 
developed a technique described below. Figel shows 
the apparatus used to prepare complex uranyl salts. 
Hydrated salt was placed in a test tube 1, which was 
joined to a bulb 2 filled with silica gel and connected 
to a vacuum pump. Vessel 3, connected by a2 tap 4 to 
the test tube 1, was filled with a dehydrated Liquid 


whose molecules were to replace the molecules of water 
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a 


of crystallization in the uranyl Saly used. 


uranyl salt was denydrated by heating under vacuum for 


4-6 hours at 120-150°c. The temperature was held 
constant by using a glycerine bath 5 (Figol) and a 


heater with a thermostat. The degree of dehydration 


was controlled visually by means of luminescence 
spectrum analysis. Crystallization of complex 
uranyl salts was carried out at room temperature 
without access to atmosphere. The luminescence 


spectra were studied at the liquid-air temperature. 


he spectra were excited by means of 320-420 mu 
frequencies from a mercury lamp. A triple-prisna 
@lass spectrograph WiCfi-51 was used. The majority 


of lines in the spectrogram were unusually narrow and 
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Iuminescence Spectra of Complex Uranyl Compounds. I. 


sharp. fables 1-6 give the values of wave -numbers 

and relative intensities of the lines in the fluorescence 
spectra of complex salts of uranyl nitrate with diethyl 
ether, ethyl acetate, nitromethane, acetone, nethyl 
alcohol and ethyl alcohol at the liquid-air semperature o 
fables 7-9 give similar results for the fluorescence 
spectra of complex salts of uranyl acetate with ethyl, 
methyl and isoamyl alcohols. Comparison of the 

results obtained shows that replacement of molecules 

of water of crystallization in uranyl salts by molecules 
of organic substituents causes clear changes in the 


discrete structure of electron spectra. The number . 


of lines in the spectrum increases on such replacements. 
Whe lines become narrower and sharper compared with the 
Card 4/6 lines of atomic spectra. The intensities of various 
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frequencies becole more nearly equal along tne spectrum. 
hese chanses are clearly shown in BPis.2, where micrce- 
photograms of luminescence spectra of uranyl nitrate 
complexes with diethyl ether (1) and acetone (2) and 
uranyl nitrate hexahydrate (3) are siven. ‘the 
luminescence spectre of different complex salts differ 
strongly, depending on the chemical nature of the anion 
or the molecule which replaces water of crystallization. 


o 


Ghus the present results controjdicé thie conclusions sof 


Prey. n ct al. (Refs. 4-5). A more detziled analysis 
e ie 
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ASSOUIAVION: Belorussian State University imeni V.I. Lenin, 
iiinsk. (Lelorusskiy gosudarstvemnyy universitet in. 
Vv. LI. lenina, Kinsk.) 

SUTLTivuD: Larch 22, 1957. 

AVAILALLE: Library of Congress. 


1. Uranyl compounds—Iuminescence-Svectra 


Card 6/6 
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AUWiOws: Volodtko, L. VV. and sevchenko, A, ive 
igh i : opectr £ Compler Uranyl © wapoundss Iie. 

TITLE: pinesqencs ugotre of TORBV er ange uncufisuyen’ sopgaio- 

PERI GICAL; Optika i Spektroskopiya, 958, Vol.IV, Mr. ly\eniy. 
pp. 47-54. (USSR) | 

ABSTRACT: Lois paper is the continuation of the Pp eceune nee 
Fis.l gives the fluorescence spectra (frequencies anc 
intensities) of complex salts of uranyl nitrate with 
ethyl alcohol (1), methyl alcohol (2), nitromethane (3), 
acetone (4), ethyl acetate (5), ether (6), of anhydrous 
uranyl nitrate (7) and of uranyl nitrate hexehydrate (3). 
Tig.2 gives the fluorescence spectra of uranyl acetace 
with isoanyl alcchel (1), ethyl alcohol (2), methyl 
ealeonol (3), of anhydrous uranyl acetate (4) and of 

uranyl acetate dihydrate (5). Taple 1 gives the 

values of frequencies of the electron transition v., 


7 


Card 1/4 and of valence symmetrical vu, anti-symmetrical v 
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+ 2 


and deformational vy vibrations of tne uranyl ior, 
present ir the first four groups of lines in the 
spectra cf complex Sahin of uranyl nitrate. It 
follovs from table 1 that uranyl ion vibrations are 
anhaimonic. Departures from harnonicity are, however, 
not sreat, und trey depend on the nature of molecules 
present in the crystalline lattice. Table 2 gives 
the relative intensities and the values of the 
frequency differences Ay = V7 for the first 
four groups of lines in the luwrinescence spectra cf 
uranyl uitrate and uranyl acetate salts. It follows 
from Yable 2 that the structure of the luminescence 


spectra of uranyl salts cannot be explained only by 


transitions between clectron-vibrational energy levels 
Card 2/4 of the uos* ion. According to Table 1 the frequencies 
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3 luminescence Spectra of Complex Uranyl Sonpounds. IT, 
te vransitions between the energy levels of the 
crystalline lattice. The analysis of Refs.1-2 is 
applicable to the spectra of uranyl salts of different 


chemical conposition vithout the necessivy of additicnal 
hypotheses. In addition te crystalline lattice 
vibrations, certein differences AV in Zable 2 may be 
due to, 6.5. transitions between electron-vibrational 
levels of the uranyl ion. The nunber of suck lines in 
the spectrum is not larce. There are 2 figures, 2 
tables and 6 references, of which 4 are mussian, 1 
anjlish and 1 Aanerican. 

ASSOCIATION: Belorussian “tate University imeni V.I. Tenin 
Liinsk, (Le lorusskiy gosudarstvennyy universitet in, 
Ve I. lenina, iinsk.) 

SUBLIWsD: March 23, 1957. 

AVALLaABLU: Library of Congress. 

Card 4/4 1, Uranyl nitrates-Fluoresence-Spectra 
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24(7) 
AUTHORS: Gurinovich, Ge Pe; Sevchenko, A. N. 
Be Aa) 
TITLE: Dependence of the Degree of Polarization Upon the Wavelength 


of Fluorescence (Zavisimost' stepeni polyarizatsii ot dliny 
volny fluorestsentsii) 


PERIODICAL: Iuveatiya Akademii nauk SSSR. Seriya fizicheskaya, 1958, 
Vol 22, Nr 11, pp 1407-1411 (USSR) 


ABSTRACT: This is an experimental investigation of the polarization 
versus excitation- and luminescence wavelength function. 
The measurements were carried out with a device, the block 
scheme of which is portrayed in figure 1. In figure 2 curves 
describing the function in question are given for 3-mono- 
methyl-amino-phthalimide in glycerin, which exhibits a well- 
pronounced mirror symmetry. The absorption- and emission 
spectra were obtained by L. G. Pikulik. It turns out that 
the polarization evidently decreases at a further departure 
from the frequency of the pure electron transition the rula 
of mirror symmetry and of polarization still being satis- 
facorily satisfied. Similar measurements were carried out 

Card 1/3 with fluorescein and thiocyanide 6 (extra)(Tables 1, 2). 
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The evidence presented in the tables offers 4 subatantiation 
of theoretical considerations. As is known the theoretical 
value of polarization in isotropic solutions equals 1/2 - 
Experimental data for semono-aethyl-auino-phthal imide are 
given in table 3. It indicates that depolarizing factors 

can be found. If excitation ig effected with light naving 
the same frequency as that of the pure electron transition 
and the polarization ig measured at the respective place, 
there are reasons to believe that even higher values of po- 
larization may be obtained. This is, however, connected with 
certain experimental aift tculties. The polarization versus 
the luminescence wavelength function was & 
for ayes of a porphine type. The experiments showed & 
pronounced dependence, which is pasically different from 

the analogous functions of other ayese The experimental 
results presented are in good accordance to the measurements 
carried out with fluorescence gpectrae The authors express 
their gratitude to T. N. Godnev for making available certain 
preparations. Phere are 5 figures, 3 tables, and 10 ref- 
erences, 7 of which are Soviet. 
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SOV/Ab-22-11-31/53 

pcanevakly, 4. Mig. pee CU SM eos 3 
cae 
un the Folarization of the luminescence of Phthalimides io 
poiyarizatsil Lyuminestsentsii frajimiaov) 
Lavestiya Akademii naux 4SSR, Seriya tizicheskaya, 1956, Vol 22, 
Nr 11, pp 1412-1416 (USSR) 
4 relation between luminescence polarization temperature and 
viscosity is given by the well-known formula by Levsnin - 
+ 
ab ge octevaane be mos kt x (1) 
P P P 4 YY) 
fe) (9) 

Aeccoraing to this rormula tne reiationship between 1/P and t/y 
is linear, and this was substantiated by the results obtained 
from all phthalimides investigaied (Fig 1). The iuminescence 
polarization decreases rapidly with rising temperature. Similar 
dependences were aiso found in all phtnalimide derivatives 
wnien were studied. The dependence of tne polarization upon the 
kind of solvent was aiso investigated (Fig 2). The information 
gaineu demonstrates that rhe formula by Levshin and Perren also 
applies to tnis ciass of phtnalimides and that the correspondence 


berrens 
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between the molar and the moleucujur viscosity igs maintained. 
This tormula alsy offers a means of determining the volume of 
the molecule and the surrounding solvate shell. The molecular 
volumes otf phthalimides were determined in various solvents and 
in their mixtures. The fluorometer due to Bonch-Bruyevich 

(Table 1) was used in tne exveriments. The moiar volumes of the 
dissolved phthalimides considerably increase as compared to 
those in sclid state. A simiiar solvatation occurs also with 
otner molecules. Fluorescein, thiocyanate 6 and chlorophyll 

were investigated in order to provide a check of the results ob- 
tained. Their molar volumes were determined by the diffusion 
method due tc Marinesco ‘Ref 2). Measurements with these sub- 
stances in identical solvents rurnishea a good accordance of 

the resuits. Contrary tc this, the results presented by Gribkov 
and Zhevandrov (Ref 3), and by Zhevandrov and Nikolayev (Ref 4) 
which were obtained by the same method, do not agree, neither 
aith each other nor with the results of this work. At the same 
time polarization spectra of 11 phtnalimide derivatives were in- 
vestigated. Polarization- and absorption spectra are reliable 
indicators or the chemical structure of a suostance. The nature 
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Y. Ve. Pelinskiy Cor Vornisning oreo one ond ta .. Me. soneh- 
Bruyevien. ¥. Ll. Ghirekov, and G, «*. ‘isnenenko fer assistance 
oithn tne measurements. There are 4 figeres. 2? tables, ana 9 ref- 
erences, & of whien are “ovier. 
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“ACT: cov/ 48-22-1973 9/95 
AUTHCR™ : Hpevandrey s N. Des Galanin» M- Ea ee 
PUT LG: Hy seuesion ot the Lectures Helo oY ° + ue TATZnevsKklys i. Ne 
sevonenko. area Fe Be Nepocne tyEn tTreniyea po dokladam 4- Me 
Ig renevskoge ia ON. weevenenko: Fe Pe tepochatykh ) 
pur ropicsrts tavertiva spademii nauk eR g seriyva rizieneskayes 1956, Vol 22s 


Nr lt. PP Wrirarral (user) 


,BETRACT t N- D. Znevandroy comments on the lecture by fe Ke Sarznevakiy 
ana :- N- savchenko ’ The divergence petween the molecular 
volumes determined experimentally can easy be explained, 4&8 tne 
aata presented in the respective papers were optained atter an 
ynterruption or tnree yests and with aifrerent lots of glycerin: 
48 regards the interpretation of the results with respect to 

tne soivate shells oF with respect to the macro- and micro- 
wiscosity, tnis seems to be only nair-splittine» pecause the 
pnysicsh nature of the phenomenon is agsentially that of the 
interaction or tne fields of the qiggolved molecules and of the 
solvent molecules: 

M.D. Galanin advances remarks concerning the above mentioned 


Gard 1/2 jectures: He criticises tne application 9° Perren's formula to 
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SOV/48-22-11-33/353 
Discussion of the Lectures Held by A. M. Sarzhevskiy, 4. N. Sevchenko, and 
P. F. Nepochatykh 


the determination of the moiecular volume and in particular to 
a decision on the problem of the solvate shells. An agreement 
between the values of molecular volumes determined and the 
actual volumes of the molecules can only be expected to keep 
within the range of orders of magnitude. In this connection the 
results must ve taken for an indication of the fact that micro- 
und mucro-viscosity are about equal. 

4. N. Sevchenko answers: The information provided gives rise to 
the assertion that the shape of the molecules in the solvent is 
approximately spherical. The fact that the solvate shell volumes 
found by independent methods (Perren, Marinesco, agree with 
each other may serve as direct proof o. the accuracy of the 
respective methods. Hence the remarks by M. D. Galanin are not 
convincing. 


vi y.% 
Gurd oo: 2 


USCOMM-DC 60, 863 
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SOV/81-59-16-56084 
Translation from: Referativnyy zhurnal. Khimiya, 1959, Nr 16, p 12 (USSR) 


AUTHORS : Sevchenko, A.N., Umrewso, D.S. 
gnats 
TITLEs Luminescence Spectra of Crystalline Uranyl Phosphate Salts 


PERTODICAL; Uch. zap. Belorussk. un-t, 1958, Nr 41, pp 27-39 


ABSTRACT : The luminescence spectra of the uranyl salts of the ortho—and pyrophos- 
phoric acids at room temperature and -180°C are investigated. In the 
luminescence spectra of uranyl phosphates at 20°C the frequency difference 
between adjacent bands, which corresponds to the frequency of the full- 
symmetric oscillation of UOs°* in the ground state, is equal to ~ 810 cm 
which is 50 cm74 less than in uranyl sulfates, uranyl nitrates, etc. The 
increase in the number of molecules of crystallization water leads also to 
the lowering of the frequency of oscillation of U0n°+ (796 em71 in 
2NaU0oPO;, - 6450 as compared with 814 em=} in 2NaVO>PO, + 3H,0). The 
lowering of the temperature to -180°C leads to the resolution of the fine 
structure of the luminescence spectra caused by the combination of the 
electron transition with full-symmetric, anti-symmetric and defective os- 

Card 1/2 cillations of UO0>° * and also with oscillations of the crystalline lattice, 


== 
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as has been shown by Sevechenko and Stepanov (Zh, eks., teor, fiz). The intensity of the 
luminescence and the mean duration of the exay ted state of the uranyl phosphate de- 
crease with the substitution of PO, 3- is 


V. Yermolayev, 


Card 2/2 
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Academy of Sciences Belorussian SSR, Gurinovich, G. P. 


TITLE: The Polarization of Luminescence jn the Case of Excitation by 
Polarized and Natural Light (Polyarizatsiya lyuminestsentsii 
pri vozbuzhdenii polyarizovannym i yestestvennym svetom) 


PERIODICAL: eee Akademii nauk SSSR, 1958, Vol 125, Nr 1, pp 60-63 
USSR) 


ABSTRACT: The formula by V. L. Levshin and S. I. Vavilov: P, = P /(2-P,) 


applies only to isotropic media and to the case in which 
absorption and emission are dipole-like. Pa and Po respectively, 


denote the degree of polarization in the case of excitation by 
natural and polarized light respectively. The above formula was 
derived for observations at an angle of n/2 to the direction of 
the exciting light. For observations carried out at an angle 

x # 1/2 it holds that 


Pi= Pi - cos’ x)/(2 2 Pein’ xX). 


Card 1/3 However, all considerations in this paper concern the 
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special case X = 1/2. This p 
solutions for cubic crystals. 
electric (e) and magnetic (m) 


as well as for eleetric (6,) and magnetic 


oscillators. It is known that 
polarization of isotropic s 
electric vector of the exci 
for different multipoles. 
below 50%, this dependence is 


X= 1/2 by the formulae given 


various combinations of multipo 


another. In many cases these form 
determination of the nature of the radiator by means o 


The formula for 
e 


measurements. 
observed values of the degre 
by natural and by polari 
case of cubic crystals. 


to that for isotropic solutions. 
must be carried out for the following th 


Card 2/3 
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of 


aper deals with isotropic 


Calculations are carried out for 


dipoles, electric quadrupoles (a); 


(6) circular 


the ¢ependence of the degree of 

n the 
e degree of polarization remains 
described in the special case 

in a table. The formulae for the 
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Excitation by Polarized and Natural Light 


1) The oscillators (of absorption and emission) are orientated 
parallel to the axes of the fourth order. 2) The oscillators 
are orientated parallel to the axes of the third order. 

3) The oscillators are orientated parallel to the axes of the 
second order. Sometimes it is necessary to excite polarized 
luminescence by natural light with a certain admixture of 
polarized light. A formula is derived for dipole-like emission 
and absorption for the case in which the degree of polarization 
of the exciting light is known. There are 2 figures, 4 tables, 
and 7 references, 6 of which are Soviet. 
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24 (7) sov/170-59-2-8/23 
AUTHORS: Sevohenko, A.Ne»,Volod'ke» L.V. 

TITLE: Spectroscopic Investigations of Uranyl Compounds 


PERIODICAL: Inzhenerno-fizicheskly ghurnal, 1959, Nr 2 PP 63-71 (USSR) 


ABSTRACT: The authors eritixize the viewpoints of ff previous investigators on the 
structure of absorption and rivoresmame spectra of the uranyl fon U0 as 
contradicting to two experimental findings: the first, by Levshin and 

Sheremet'yev fRef 157, that the luminescence spectrum does not depend on 
the wavelength of exoitation light, and the second, by Samoylov fret 21, 
that at a temperature of 4,3°K the spectra of absorption and luminescence 
overlap very insignificantly. Investigations and conclusions of the other 
researchers, Stepanoy [Ref 17/7, Vaovenko and Kovaleva /Ref 47, are also 
cited, The authors obtained erystalline nomplexes of uranyl nitrate with 
diethyl ester, aretone, sthyl acetate, nitromethane and ethyl alcohol, and 
also uranyl acetate with methyl, ethyl and isoamyl alcohols, by fhe method 
of preparing erystalline complex uranyl salts from organic solutions. It 
was established that luminescence spectra of all complex salts distinctly 
differ from one another and from the spectrum of the initial salt. The 
card 1/3 comparison of electronic spectra of uranyl compounds shcws that their fine 
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of importance for solving some problems of arystallophysics by means of 
investigating spectroscopic proparties of uranyl compounds, 

There are: 2 microphotograms, 1 spectrogram, 1 table and 21 references, 
10 of which are Sovist, 2 Amerisan, 3 German, 2 Dutch, 1 English, 1 French 
and 2 Indian. 


ASSOCIATION: Belorusskiy gosudarstvennyy universitet in; V.T, Lenina (Belorussian State 
University imeni V.I. Lenin}, Minsk, 
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sov/51-7-5-14/21 : 

AUTHORS : Gurinovich, GaPe» Sarzhevsily, A.M, and Sevchenko, AN. 

; TITLE: On the Maximum Polarization of Lumines cence in Complex Molecules 


PERIODICAL: Optike 4 spektroskopiya, 1959, Vol 7, Nr 5, PP 668-676 (USSR) ' 


ABSTRACT: The theory of polarized fluorescence predicts 4 maximum value 
Py = 0-5 for polarization in isotropic solutions. In order to measure 
the maximum value of polarization it is necessary to eliminate the 
effect of Brownian roational moticn of molecules. This may be achieved 
jn two ways: either by allowance for rotation of the molecule during 
the excited-state lifetime or by fixing the molecule (by placing it 

in @ solid). The authors used both these methods to study polarization 
in the following phthalimide derivatives: 3-mononethylamin ophthalinide, 
3-monomethylamino -N-methyl phthalimid 6, onamino phthalimid eo, 
3-amino-N-methyl phthalimid e, 3,6-diamino -i{-mothyl phthalimid e. When 

the first method was employed glycerine was used as & solvent and its 
viscosity was varied by altering temperature. In the second method 
polymethyl methacrylate (Perspex) was used as a solvent. Solid solutions 
were prepared by dissolving ohthalimide derivatives in monomethyl 
methacrylate and polymerizing it in the presence of 1.2% of benzoyl 
peroxide at 50-70°C. Uniform crans parent samples were cut up from 

Pers pex prepared in this way; each sample contained 5 x 10 gofa 
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phthalimide derivative in 1 cm3. The absorption spectra Were recorded 
by means of an.SF-4 spectrophotometer and the fluorescence spectra wers 
recorded using a high speed diffraction monochromator. Polarization 
was measured using a technique described earlier by Gurinovich and 
Sevchenko (Ref 10); the error in polarization measurements amounted 
to 5-5% The measured degrees of polarization along the absorption and 
fluorescence spectra are shown in Figs 1-3. I+ was found that when the 
frequencies of excitation, of fluorescence and of a purely electronic 
transition were equal,the value of P, in all compounds approached 

0.5 (50%). In all cases the devendence Po = f(Yp)) was @ mirror image 


of the dependence Py = f(Y,.,), with the frequency of the purely 
electronic transition as the centre of symmetry. It is shown that the 
variations in the reported values of Po and departures of P, from its 
theoretical limit are due to vibrations in the groumd and excited states 
of molecules. ‘lhere are 5 figures, 2 tables and 15 references ,10 of 
which are Soviet, 2 French, 2 German and 1 Polish. 


March 21, 1959 
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24(7) 
AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Kuznetsova, V. V., Sevchenko, A. N. S0V/48-23-1-1/36 
Luminescence of Organic Complexes of Europium, Samariun, and 
Terbium (Lyuminestsentsiya organicheskikh kompleksov yevro- 
piya,semariya i terbiya) 


Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1959, 
Vol 23, Nr 1, pp 2-8 (USSR) 


The organic complexes of the rare earths possess the agreeable 
property that the absorption bard spectrum belongs to the 
organic component of the molecule and the luminescence line 
spectrum is characteristic of the ions of rare earths. These 
facts were checked. The complexes of rare earths with 
5-nitro-salicyl aldehyde, 5-nitro-salicylaldehyde ethylene 
diamine and ethylene diamine salicyl-aldehyde were investigated. . 
In order to check the band spectrum also the pure organic 
compounds were investigated. A comparison of the complexes to 
the pure organic compounds has shown that both almost do not 
differ. The luminescence of the compounds was investigated in 
erystalline state and in solution (water, methyl alcohol, 
ethyl alcohol, amyl acetate, and acetone). The luminescence 
was excited with light (A= 365 mL) at ~185°C.The wave 
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Luminescence of Organic Complexes of Europiun, sov/48-23-1-1/36 
Samarium, and Terbium 


lengths and the centers of electron transitions are given in 
the figures of the spectra. In general, it is shown that the 
line groups characteristic of the inorganic compounds are 
maintained in the complexes; on the other hand, the number of 
lines in the groups, their position and energy distribution 
change considerably during the transition from the inorganic 
to the organic complexes and fron one organic complex to the re 
other. Above all, the number of lines is greater in the ; 
individual groups, which is related to the different 
distribution of levels by the electric field of molecules. 
fhe luminescence spectra of the solution differ fron crystal 
spectra as well. In the spectra of the solutions the number 
of components in the groups is considerably smaller and 
varies inthe individual solvents. The smallest number is to 
be found in acetone and ether solutions. The solvent 
exercises influence upon the level distribution. In this 
manner, the luminescence spectrum of the solutions indicates 
the surrounding medium. In addition to that, the temperature 
dependence of the luminescence spectra of some organic 

Card 2/3 complexes and the quantum yield of luminescence were 
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investigated (+20°- -185°). The temperature dependence of 
luminescence is indicated by the change in brightness of the 
flare.In the case of inorganic compounds the flare is much 
weaker and independent of temperature. Measurements of the 
duration of excitation have shown that it depends on the 
respective organic compound.’-According to these data the 
authors arrived at the conclusion that in organic complexes 
the ions of rare earths receive the excitation energy fron 
the organic component of the molecule and extinction is 
caused by deactivation in the organic component of the 
molecule. There are 5 figures, 1 table, and 9 references, 

7 of which are Soviet. (This article and the following 34 
articles of this issue were read at the VI Conference on 
Laminescence, held in Leningrad, 17-23 February 1958.) 
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: s0v/76-33-11-5/47 
AUTHORS: Sarzhevskiy, A. Mo, Sevchenko, A. N. 
taedaetactctatc cohol A Scitation sey 
TITLE: Luminescence Method for the Determination of the Volumes of the 


Solvate Envelopes of Molecules in Solutions 


PERLODICAL: ingen) fizicheskoy khimii, 1959, Vol 33; Nr 11, pp 2410-2413 
(USSR 


ABSTRACT: The method mentioned in the title which is based on a study 
of the anisotropy of the photo luminescence of solutions is re~ 
commended. When a plane-polarized light beam passes through @ 
solution, also plane-polarized radiation is induced by the 
anisotropy of the luminescent molecule of the system. The 
polarization of the photoluminescence is caused by the fact 
that the dissolved molecules have fixed axes along which there 
are primarily elementary oscillators present. The degree of 
polarization depends on the absorbing and emitting oscillators 
and, most of all, on the viscosity of the medium. Moreover it 
increases with rising viscosity. According to the theory of 
Smolukhovskiy and Einstein, @ molecule of the yolume ¥ in 4 
liquid of the viscosity mn will turn within a short time 4% 

Card 1/2 through the angle Af. When replacing at by the value T of the 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548210014-5" 


7 "APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548210014-5 


DES GPS ORE ETAT POTS TATE TRS TREES URE EE 
pigeel ah ee en ee ae eee iiigs pera, Bases 


ERAS he LS er pee fe ere SE 


66432 


sov/76-33-11-5/47 
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of Molecules in Solutions 


mean duration of excited luminescence an equation is obtained 
for the degree of polarization in dependence on viscosity, ten- 
perature, the molecule volume, and on other molecule parameters. 
This equetion (2) was first proposed by V. L. Levshin (Ref 4) 
and later by F. Perrin (Perren). As the value 7 can be accurate- 
ly measured with a fluorometer (Ref 5), equation (2) offers a 
new method for experimental determination of the volume of the 
solvate envelope. The method was tested in investigating 
fluorescein, rhodamine B, and chlorophyll. The values agreed 
with those of Marinesco (Ref 1) obtained by the diffusion method. 
In addition , phthalimide derivatives synthesized by V. Ve zZe- 
linskiy were investigated by the new method in various solvents 
and their mixtures (Tables 1,2). There are 2 tables and 

7 references, 6 of which are Soviet. 


ASSOCIATION: Akademiya nauk BSSR, Institut fiziki, Minsk (Academy of Sciences 
of the BSSR, Institute of Physics, Minsk) u~ 
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AUTHORS: _ Sevchenko, As N., Academician, AS BSSR, sov/20-126-5-18/69 
, ‘ayinovich, G. Pes Sarzhevakiy, A. H- 
TITLE: On the Limit Polarization of Fluorescence (0 predel'noy poly- 


arizatsii fluorestsentsii 


PERIODICAL: ed Akademii nauk SSSR, 1959, Vol 426, Nr 5, pp 979 - 982 
USSR 


ABSTRACT: The authors first discuss the fact that the limit values of the- 
degree of fluorescence polarization PB do not attain the theo- 


retical value Pn0ed if all known depolarizing factors are elim- 


inated. Further, the authors deal with a number of articles pub- 
lished by other authors on this field. In order to obtain the 
limit values of the degree of fluorescence polarization, it is 
necessary +o eliminate Brown's rotational motion; for this pur- 
pose, solid solutions of phthalimides in polymethyl methacry- 


late of the concentration 5.107 g/em are used. The frequency 
dependence of the degree of emission- and absorption spectrum 
polarization is shown by figures 4 and 2; table 1 contains cor- | 
responding results for various compounds. Measurement of the 
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sov/20-126-5-18/69 


polarization degree of fluorescence with the frequency Dee = 


= Vix and excitation in various ranges of the long-wave abeorp- 


tion bands yielded straight line 1, in the excitation by light 


with the frequency V.,, = Yq) straight line 2 resulted, P Waxed 


(straight line 3) was obtained from the observation of the fluo- 
rescence with V, < Via Pan) (straight line 4) in the case of 


excitation with y, >Vaz7 and straight line 5 when Vs CV (all 


data given in Fig 1). Figure 2 shows the frequency dependence 
of the degree of emission- and absorption spectrum polarization 
in the case of excitation in two absorption bands which have 
opposite signs of fluorescence polarization. The absolute values 
of the degree of polarization increase both for positive and ne~- 
gative signs with approaching frequency of the pure electron 
transitions. In most cases the curves Po = £(Vo) and Po = 


= e(v..) are mirror-symmetric. The absolute values of P, in the 


case of excitation by light of the frequency Vixe = Vy in solid 


solutions attain almost the theoretical limit when the fluores- 
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cence of the same frequency is observed. The authors discuss 

in detail the fact that it attains a maximum value of 0.48 in- 
stead of 0.50 and consider possible reasons for this observa~ 
tion. A scheme illustrating the quantum transitions (Fig 3) is 
discussed as well in connection with the curves plotted in fig- 
ures 1 and 2. The dependence of the polarization degree on the 
frequency of the exciting light within the long-wave band in 
the case of absorption and emission is explained hy the differ- 
ent orientation of the dipole moments of the direct and reverse 
transitions (Scheme by Jablonski, Ref 7). There are 3 figures, 

1 table, and 7 references, 5 of which are Soviet. 


ASSOCIATION: Institut fiziki 1 matematiki Akademii nauk BSSR (Institute of 
Physics and Mathematics of the Academy of Sciences, Belo- 
russianSSR) 


SUBMITTED; March 9, 1959 
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24(7) S0V/20-127-6-13/51 
AUTHORS: _Sevchenko,-As“Nsy" Academician, AS BSSR, Gurinovich, G. P., 
Sarzhevsakiy, A. M. 


On the Polarization of the Fluorescence of Complicated 
Molecules With Spectra Which Cannot Be Classified by the 
Rule of Mirror Symmetry 


PERIODICAL: teeny Akademii nauk SSSR, 1959, Vol 127, Nr 6, pp 1191-1194 
USSR 


ABSTRACT: vy. L. Levshin showed in a paper (Ref 1) that some complicated 
molecules have a mirror-symmetric spectrum, and the compli- 
cated molecules are accordingly classified in molecules of 
first and second type. Besides, B. 8. Neporent suggested 
a scheme with four levels for the molecules of second type> 
In connection with the mirror-symmetric dependence of polari- 
zation on the frequency in the molecules of first type, it 
would be much interesting to study this dependence for mole- 
cules of the second type in order to determine electron transi- 
tions in this way. Solid solutions of compounds with molecules 

Card 1/4 of the second type were investigated for the dependence of 
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polarization of the fluorescence on the frequency of the 
exciting light. The experimental methods have already been 
described in another paper (Ref 8), and the measurement 
results are shown in four diagrams (Fig 1). The spectra of 
the absorption, of the fluorescence, and the dependence of 
the degree of polarization on the observation conditions 
and the excitation frequency are represented graphically. 
It is ascertained that the spectra change considerably in 
the transition to the solid solution. This change consists 
in an increase in the half widths. To investigate this more 
closely, polarization measurements were carried out on 
glycerin solutions, which showed that there is no considerable 
change of the polarization characteristic in the transition 
to solutions, but the half widths of the fluorescence bands 
greatly depend on the half widths of the absorption bands. 
Besides, the dependence of polarization on individual 
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Spectra Which Cannot Fe Clagsified by the Rule of Mirror Symnetry 


exciting frequencies was investigated. From the results 
obtained, conclusions are made concerning the inner molecule 
vibrations, and it is ascertained that between the direc- 
tions of the dipole moments of the emission- and absorption 
transitions there is an angle depolarizing the fluorescence. 
The level scheme shown in figure 2 with the corresponding 
transitions is then discussed in detail, and finally it 

is ascertained that the scheme with four levels suggested 
by B. S. Neporent ia not sufficient. The authors thank 

B. I. Stepanov for his interest in the work and the- 
valuable discussions. There are 2 figures and 12 Soviet ref- 
erences. 
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‘Sevchenko, A. N., Academician of the AS of the Belorussian SSE, 


Gurinovich, G. P., Solov'yev, K. N. 
On the Symmetry of Porphyrin Molecules 


(aaanye Akademii nauk SSSR, 1959, Vol 128, Nr 3, pp 510-515 
USSR 


The problem of the symmetry of porphyrin molecules under various 
conditions has not yet been solved and was dealt with by 

sevaral authors in a different manner. An experimental in- 
vestigation of these symmetry properties would therefore be 

of some interest. The authors investigated the polarization 

of porphyrin fluorescence in acid and neutral medium as well 

as of metallic porphyrins. In the above solvents the absorption 
spectra of the substances under discussion exhibit a shape 

that is typical of porphyrins, and differ from spectra in 

other solvents only by a slight band shift. In all cases, 

these spectra appeared to possess two bands which are approxinate- - 
ly symmetrical to the two absorption bands. Fluorescence as 
excited in the longwave absorption band, and the degree of 
polarization was measured in the shortwave emission band. For 

a determination of the limiting polarization, the authora in- 
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On the Symmetry of Porphyrin Molecules S0V/20~126-3-21/58 


vestigated the dependence of the degree of polarization on 
the solution viscosity (varying within rather wide limits). 
The authors did not dispose of an unsubstituted porphin, whose 
molecule has the greatest symmetry. The molecule of tetraphenyl 
porphin under investigation exhibits the same symmetry proper- 
ties as the porphine molecule, and the conclusions drawn on 
the symmetry of this molecule apply +o porphin molecules as weli. 
Tetraphenyl porphin unfortunately does not fluoresce in acid 
medium; this is why this compound and its cyclic complex can 
be investigated in neutral mediun only. The degree of polariza~ 
tion of Zn tetraphenyl porphin (13%) does not exceed the theore- 
tical value if the symmetry is peyond the third order (14.3%) 
In neutral medium, symmetry is not beyond the second order. 
With mesoporphyrin and protoporphyrin in acid medium, Limiting 
polarization is very low, but somewhat higher than 1/Ts This 
is why the four central protons are found in the molecule 
plane. The conjugated system of bonds is dllustrated in three 
diagrams. The limiting polarizaticn of Zn-mesoporphin equally 
exceeds 1/Ts Also with gn-mesoporphyrin, the deviation from 
the theoretical value are probably due to the effect of the 
lateral substituent. The authors thank KM. G. Gurevich for 
valuable discussions and for providing the compounds under 
Card 2/3 discussion. There are 5 figures, 1 table, and 14 references, 
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Academician AS BSSR, Zyat'kov, Ie Pos 
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TITLE: A New Method of Synthesizing Asymmetric Acyl Peroxides 

PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 128, Nr 6, pp 1201 = 1203 
(USSR) 

ABSTRACT: after giving a survey of the production methods of symmetric and 


asymmetric acyl peroxides (RCOOOCOR, and RCOOOCOR®, respectively) 
(Refs 1-5, a8 well as Fe Juratka and R. Chrometek, Ref 6), the 
authors put forward some details of the method mentioned in the 
title. When a mixture of aromatic aldehyde and acetic anhydride 
(1: 3) is oxidized in the air, the asymmetric acyl peroxides 
are formed (see Diagram in which X = p-CH,, peCHz0, p-Cl; m-Cl). 
After 3-6 hours, the yields were 53-88%. one oxidation proceed- 
ed at 30-40° in the presence of anhydrous podium acetate (0.2- 
0.3% of all substances) or calcium carbonate (10-15%). The air- 
charging rate was 2.5-3 1/min. The reaction mixture was illumi- 
nated with a 75 Ww electric bulb. All peroxides obtained are well 
goluble in benzene, ether, CClys chloroform, alcohol, petroleun 


Card 1/2 ether, and acetic acid. They explode in an open flame. They are 
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Peroxidea of acetyl-p-chloro-benzoy] (I), acetyl-p-methyl~bengo~ 
yl (Ir), sostyl-m-chloro-benzoy] (III), ana acetyl -p-methoxy- 


range of 233-305 mu. The analysis of these 8pectra ig continued 
in a further Paper by the authors, Finally, acetyl=-2,4-dimethy1- 
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LUTECHS : Ulicekos, fu. A., Sevenenko sues Zyattxov, Ll. Pes 
Belina, G. $., fel'mitekiy, _. =. 
PITLEs Unsyimstvical diacyl peroxides 
Thi ‘s A 
PoRTGsICab: “eferativnyy shusnal. Ehimiyea, no. 3, 195 
3391 (So. nauchn. rabot. In-t fic.-organ. 
Gas Be. 196G, 19 = 48) 
move. PDeroxidec of acetyl-n-chlorobenzoyl wae acetyl-n emule host ca 2oyh : 
de tw ew - ~ 7 - vu : r 
(Ir), acetyl-u-chlorobenzoyl (IIz), acetyl n-siethoxy benzoyl (tv), apety 
a 3 mw by / 2 i" 
eth enero oyl (VY), acetyl 2,4-cinethyl-benzoyl (YI), and propionyl- 
benzoyl (VII) ere obtained. & mixture of an eromatic aldehyde anc an acid ae 
sphvuxsee (1 + 3) is oxidized at 3C - 209 in the Shteaeg of anhyorous wa 
sgetate (0.2 - 0.3). dy weight of the sampled substan e370 of = certonate 
7 tA om ° + ~ é nae ; 
(10 - 15j0) with air admitted at a rate of 2. 5 = 5 ines s/min. The Ree 
= fr cond a Ss on 
is carried out in diffuse daylicht or in illunination from an incan ce cén 
1 mo of 506 - 75 w.for 3 - 6 hr. Tne vroéuct odtainec is decanted Belek 
ee one i ) with THO, < e ceroxiée senarating out 
water or treated (in special cases) with HNO,. The : 
oars Sa et acd esd 
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AUTHORS: Pikulik, L. G. and Sevchenko, A. H. 


TITLE: Temperature Dependences of the Fluoreacence Quantum Yield 
of Some Phthalimides in Various Solvents 


PERIODICAL: Izvestiya Akademii nak SSSR. Seriya fizicheskaya, 1960, 
Vol. 24, Now 6, pp. 729-723 


TEXT: The authors studied the temperature dependences of the fluorescence 
yields of some phthalimides in high-boiling solvents. The student L. Volod! ~ 
ko took part in the measurements. These solvents showed a considerable 
shift of the spectral lines when temperature was increased. The studies 
were made on a photoelectric apparatus in which an YM-2 (UH-2)¥aono- 
chromator was used. A spectrophotometer of the type CP~4 (SF~4¥ vas used 
to study the absorptiveness of the solutions. Fig. 2 shows fluorescence 
spectra of 4-dimethy]lamino-N-methylphthalimide in various media at dif- 
ferent temperatures. In benzyl alcohol and cyclohexanol solutions, the 
quantum yield is increased by an increase of temperature, whereas in di- 
methylphthalate solutions it is reduced. Fig. 3a shows the temperature 
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Various Solvents 
fl ‘ 
diese = £0 (Fig, 1) = In tha former, an “nerease in the yield ig 
little Probable, Fig. 3p Shows the temperature dependence of the quantum 
Yield of >-aminophthalimide, In benzy] alcohol, &lyco 9 and CyClohexano} 
80lutions, the peaks of the fluorescence Spectrum are at 20°C in the region 
of 20,000 + 29, 409 en”! one field is relative 
temperature, 


With 3~ani 
Pinene, 


-1 
Vmax = 22,000 cm 


00 
APPROVED FOR RELEASE: 08/23/20 


The Tesultg are 

Similar eon. 
= Causes a 

he exciteg state, 


With an accurecy 
o? the Processes of aa 


14-5" 
CIA-RDP86-00513R0015482100 


10014-5 
"APPROVED FOR RELEASE: 08/23/2000 Si late eee I SS as 


eek a ee 


: : yee i ante 
Lesey Doh syvick eee : fi Z . 


» Temperature Dependences of the Fluorescence 
Quantum Yield of Some Phthalimides in 
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fluorescence. The authorg thank V. V, Zelin« 
skiy for valuable comments, and A, M. Bonch-Bruyevich and G. A. Pishchenko 
———— SLY 2 ene n=bruyevich 


asurements possible, 


The present paper was 
read at the Eighth Conference on Luminescence (Molecular Luminescence and 
Luminescence Analysis) which took place in Minsk from October 19 to 24, 
1959. There are 3 figures, 1 table, and 8 Saviet references, 
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AUTHORS: Volodika, Le V., Sevchenko, bet 5 and Umreyk0, D. 5S. 


2 
TITLE: The Agreement Between the Absorption and Luminescence 
Spectra oF the Solutions of Uranyl Compounds 


PERIODICAL: Izvestiya Akadewii nauk SSSR. Seriys fizicheskaya, 1960, 
Vole 24, No» 6 pre 149-751 


THXT,; At room temperature; the luminescence and absorption spectra of 
jutions show no mirror symmetry although V- L. Levshin (Ref. 1) 
tain mirror symmetry in 1937. The observance 
of the sonditions necessary for producing absorption and emission spectra 
with mirror symmetry offers the possibility of explaining the degree of 
deviation of the spectra of uranyl solutions from mirror symmetry and the 
reasons of this deviation » Absorption and luminescence spectra of 0.1 M 
uranyl sulfate solution at room temperature were ealculated. The frequency 
of the pure electron +ransition was detemined by comparing the luminescence 
spectra of the above-mentioned solution with the spectrum of crystalline 
uranyl sulfate at -1859C and ~269°C. The frequency of pure electron 
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Uranyl Compounds 


transition in the solution is shifted by 50 on™ toward short waves, and 


amounts to about 20,380 oak The frequency of perfectly symmetrical 
stretching vibrations of the uranyl ion amounts to ~700 cm-' in the ex- 
cited electron state and ta ~850 en-! in the non-excited state. Fig. 1 
shows that the absorption spectrum of an aqueous uranyl sulfate solution 
is much more complex than the calculated absorp‘ion spectrum which is 
quasisymmetrical with respect to the spectrum of fluorescence. The dis- 
agreement between the experimental and the calculated absorption spectrum 
may be caused by the presence of several excited electron states. On the 
basis of studies of the Zeeman effect and of the measurements of polari- 
zation of spectral lines 29f a large number of crystalline uranyl salts, 
Dieke and Duncan (Ref. 6) divided the lines which they had studied into 
four series. The different behavior of these lines in a magnetic field 

and their different polarization prove that these groups of lines are 
caused by the transitions of the uranyl ion into different electron states 
(Fig. 2). By applying mirrcr symmetry, one of the electron states mention- 
ed by Dieke and Dancan could be cbsearved in uranyl compounds, i.e., the. 
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AUTHORS: Sevchenko, A.N-., Academician of the AS BSSR, Gurinovich,G.P.,_ 
and Solov'iyev, K. N. 


TITLE: Some Characteristics of the Polarization of Piasressenee ag 
Porphyrines 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, No. 3, 
pp- 564 ~ 567 


TEXT: The authors attempted to study the relationship between the degree 
of polarization of emitted waves and their wavelength, and also the 
Spatial orientation of the absorption oscillators. For this purpose they 
took the polarization spectra of two fluorescence bands of pheophytin (A) 
ot dimethyl ether of protoporphyrine IX (B) and of a-,0~-, yY-, and 6-tetra- 
phenylporphyrines (C). The measurements were made with a device having two 
monochromators, castor oil and glycerin being used as solvents. The 
results of measurement for (B), dissolved in castor oil, and the results 
for (A) are graphically represented in Fig. 1 and Fig. 2, respectively. 
The results for (C) are analogous to those of (B). In these diagrams, 
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(Uranyl nitrate—Spectra) 
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